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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a laser diode 
excellent in reliability and heat dissipation performance 
by performing wireless bonding such that the electrodes 
of a nitride semiconductor laser chip having different 
height face the level difference of a heat sink thereby 
preventing interpolar short circuit. 
SOLUTION: When a chip is mounted such that a level 
difference provided on the heat sink side mates a level 
difference on the laser chip side, the chip is set 
substantially horizontally and the design of a lens for 
condensing the laser light is facilitated. Since a 
conductive maternal 22 for bonding the positive pole 12 
of laser chip and a lead electrode 32 does not touch a 
conductive material 21 on the negative electrode 1 1 
side, because of the level difference of heat sink. 
Furthermore, since the electrode of laser chip is bonded 
to a lead electrode formed on a heat sink having level 
difference, quantity of adhesive, i.e., the conductive 
material, can be reduced and contact of the conductive 
material on the positive and negative electrodes is retarded thus enhancing the reliability. Since 
the contact area between the chip and heat sink is increased, heat dissipation performance is 
also enhanced. 




LEGAL STATUS 

[Date of request for examination] 20.02.1 998 

[Date of sending the examiners decision of 30.05.2000 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://www1 9.ipdl.jpo.go jp/PA1 /result/detail/main/wAAA6faqqVDA4091 81 394P1 ... 2004/01/1 2 



Searching PAJ . 



2/2 ^— v 



[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.gojp/PA1 /result/detail/main/wAAA6faqqVDA4091 81 394P1 ... 2004/01/1 2 



(i9> B*mmv? (j p) 



< 12 >& m&¥r (a) 



#Hi¥9- 181394 

(43)&BB ¥J5fc9¥(1997)7HHB 



(51)Inta 6 
HOIS 3/18 
H 0 1 L 21/60 
HOIS 3/043 



3 11 



F I 

HOIS 3/18 

H0 1L 21/60 

HOIS 3/04 



3 1 1 S 
S 



SSifcfc *»3ft 8fjfcg©»3 OL (£ 4 H> 



(21) Hia## 

(22) tbSB 



15S3¥7- 337599 
¥ric7¥(1995)12E26B 



(71) USA 000226057 

BMft^xie«ES:^h 
«aswjmm±f«i«rn49i««ioo 

(72) «9I# lllffi 

m©iRP?m*±«f«rii8491#Jai00 Hj&fb 

(72)»9J# |£=1 

^jftPjm^ji't'i»rw49i«jaioo Hift 



(54) V—^^ K 

(57) [gift] 

;8&M£Cl>a*l£LDjHt&. 
0. Z^lZ*mcoMtf'J>%<X&ts?>T?mmfflis3-h 




(2) 



- 1 8 1 3 9 4 



xK^izwmMz tm^miaimm -y y<r> 
'j— H«s^is»t 4>ix . m e rf - •/ rots 

H. 

[0001] 

[j££l±<?)filffl#fn 4MttB4bffc¥*tt ( I n x A 
l^Gaj.j.yN. 0^X N 0SY N X+Y=£ 1 ) iO&Sl' 

-If^^-F (LD) ^w-rs. 

[0002] 

[fi£*Oi8tr] gfl3B3¥3£ffc«:3 5 0 nm-5 5 0 nm 
Ti5 9 s fijfi^S^*5V%T4 1 0 nmWt/W^gWI 

[0003] -wtizmttMfrmmiv? r^r. xt* 

pMJlfciSttJIi^Xyf-y^fu Xyfy^fcrj;!? 

J: 0=5:^0%^. U-lff >y7Ni^£fiL*:nMSt© 
±^£Opa«i:(cgll* J T-#l.. @2(iUUi«0i:a^«l 

Sr^-r^W^BrffiET'*) S . U—if^- -y 1 
*pfflJ13t*»4>?S:0. 1 Ifcmmfli, 12«±jE 

mmx-h z. %t5nwm2tpmm3t (omziasam 
tfbhrfmzffiFtx^*^. — *\ U— r+v-nm 

tfrZtlZ\z-h->>74 0' iZit^.^tO^miZV — H« 
S3 1' 3 2' *^fi£§itT*J0, U-lff-y^mfii 
11. 1 2Ji¥ffl. i^h. In^-Xh, Au^ 

A u - S n^O^EmWWtC i 0 »J - KOS3 1 ' 
3 2' Ktfyf -r V^Sit*. 
[0004] 

[ mwwmik t «t a t -r •& ma ] u— r *■ -y nm®* 



l^.SlttS82r 2 2' t^fttLTv'H 

[0005]$ U— ffy rtt«J&*ftt*& 

b-h^>:? 02£ijcrj:3fc#* 
^fc^^T^-yr^t-h^y^tc^aSilSi:. M-ffc 
1$}4^{fcD^£fc b- h 1 &+ttlzi%MX'£-r. 

t+y yn&HHAm* \ £ h izmbtt ottt$ilT 

[0006]^t, *mUZZ\ <r>X o ^r*1f §r^<*j£ 
(ffl(CjE«ffi t J&^tt ^^/i U— iff - 7 

[0007] 

[ms^js^-rs^y?^©] *?6^ld«. ibi-h 
miziE, n.-Mcomm^tf^tixm^zmmm^m 

#>'T'<(>7'Z1xX\^&Zt&$fmt-t&. O*0f-y 
TfflltfOglli:. b-h^^^^ft^ix^aili:*^^ 
-^■a ± atci^-iff y :r#b-h v-v?icmM£fxTo 

[0008] ^ ^*^t±b- h isyr^mmizit* 9 

zimt-th. %&*ymx't-b~»7tz&M:zmif 
stcti. z<7>v-\:mm?)mm£^z-&ztizj:^xi> 
mfS&mx-b *) . *%Hj«osHrt xh h . 

[ 0 0 0 9 ] S h (CBiie U - KftSBi \^r+ y 
S. 

[00 10] 

[f^ffl] mii±*mi<7>i'-*f?'-i*-b'cr>ffimz7F^- 

<ib-h£>y^fflS(cSli^iStt. Z<7)®£t U—f+v 
TMOftMb i)^^ o X 0 iz UTf y 7*mS LX ^ 
S c7)-C\ f - -y r^lffyK^Ftc^r 0 l^-if ft* MK? h fz 

U— f f -y TOTiESSi 1 2 i: U - 3 2t*m 

m-r2>mmimm2 2te. t-b^vfiz&mth&tz 
[ o o i i j $ hiz. v— ycommtf z 



(3) 



81 3 94 



b - h > y? IZBf&Ztlfz U - KHgK ^yf -fV?Z 

mmmt LX(rmmmtm<r)m.Z'j?%<^hztw?£ 
r* { h -> yy? tz»ti>wmwk% < % oifcf^tt *, m 

[00 12] ttcz^mizmi-^oizh-h^y^.izB. 

&mt . xy^j >? r mt%.*imnt—hi<'>7ffiti,z 
mmtxm^tix^h. ~?$.*)t-h->y?<7)mm£ 
xmmLxB!&2ixx^z><7>x\ f&tfv—vm&Ztefr 

zt>i,zm&mm<&<&2>. {iL,r<7)i2<iiE, nm-fin 
v-vm&zmm£x°&fcLx\.ihi)K m2iz*k-t£o 
iz^-rtiA^-^xij^K ^■nx.n^-^z-tht. m& 
im2tix\,^m&. mwmfcu— o*. 
izmmmimztt & u—rf-y ? z y v -t s mm. 
tftcottmmx-zzt^om&tt-rz. sue <j 
- Ymtez^zx-mm-z ztizj:*). mmfrh v-f 

•Y#yV&-i-&!&^tf%:^c0X\ b-h^i^Sr/hSK 
X'Z&b\,^m&i>h2>. 

[00 13] tZ?>T< *&Wlzm$lLt:imtLX<® 

if4-io67i mzmz y - k y u-j»<onz wm 
&&LEDff^zixx^&. zcojmiiffl— wwizmrn 

-MzWmth Z. h lz£ OLE DcoftfflZ&feZit 

tiz&z. *miimmn$>zv>—Fi-y7z& 
mo&zt-bisyrizm.m.-t&zkizx*). t-b>> 
y7nmm£iS»bXLD£g$H&b-?&i>cox'$>'* 

X, ZC7>imit&m%h. LEDWJ-P7 

is—j±i&m%)frt>iE. nm*izftfrtvx^&ii i . b— * 

3 — h^HS^^b'TT'S. •& . *mi<,z J: htV-f 

+ -y yzvj -fry v-tzmm&ttm*'j?%< x*h<r> 
x\ LEDizizz^mmfSi' a-hco&imzfm-t&z 

tWX'ZZ. 
[00 14] 

immm &t. mi zmiz^minLDzmw-tt. 
t-bisy? AOitm^y^yht^w^ti. v- 

]Sft3*U 0H^Jf^'f-V ; &>H, BeO. CuW, Al 
N. cBN, Si. SiC. GaAs. Aij0 3 fAl 

*\ » - *ntt, b-h^y^sstc^ttajg^^-r 

5;t*lSlO. b-hi^^OlegHSrf&tf&fc: 



[0015] b-hv->-^co*Btc^$ii-CV% 
4D-FII3 1. 32\mUt. Au v Au-Sn? 

«oii«<ioy-KS««rffli,\ *-y*. xrcy*. mmm 
<ommmsi:m^xm&^mxhh. g^y-rac* 
nm&.&mx'B&i,x . y-HBStu-if^--yr<om 

fli 1 1 , I2t a^-f tfv K$nSfiStr?-*^jL*^ 

ht. t-bi'y7mffi<7>v-b'mm£')'7<i J r-#y 
KtroraRQaiu aH<oy-Hsan±a:»/<'y^- 

b - ? < T£ 6 . 

[00 16] ifc. l^-iff-yTiOtt^l 1 N 12£^ 
^#>-K-rS#«tt«W2 1 . 2 2«i«;itfl n, P 
bSn. AuSn; AuSi WF<0¥lffit. X h . 

i n^-^hwzmm-t&ztffTZz. ifc^y- 

5:^- 7 7^)11 11, 1 2 i: t^co^v^StcfS ^ 

ttcioT. ziit><7)*mmzmm-fzzti>*imx't> 

[00 17] 

[ %m<m%k ] txtmm ttz <t a tc . l d t-j± 
ig^igftfcb- bisynzftrntftfa-thx. o ct;/f 

u-^-yycom^^^^mmm^mi^-h. §^ 

[0ffi«©#=3r8iBjj 

[HI] *^<O-ISM0II^€. LD(7))|g^^ti 
[W-f-^BBl 

1 • • • •*« 

2 • • • nil 

3 ■ • • pii 

ii. i2- • • • 

2 1 . 2 2 • - • ■ mn&ttm 

31. 32 U-K«tt 



(4) 



&ffl¥9-18 1394 




